GENERAL functions of cells in vegetables.
1. From the time when the study of vegetable anatomy was sufficiently advanced to permit the classification of the few and easily-recognized forms of tissue which exist in plants, and the knowledge of their physiology became sufficiently extensive and precise to permit their various functional operations to be referred to distinct organs, it has been evident that all those changes in which the organic life essentially consists are performed through the medium of cells alone, in the highest and most complex structure, as in the meanest and simplest. The functions of absorption, assimilation, fixation of carbon from the atmosphere, respiration, exhalation, secretion, and reproduction, are all effected by the one single cell, of which each individual among the humblest aerial flags, or the mucedinous fungi, consists. Even in the larger and apparently more complex structures of the sea-weeds, there is but little more separation of these functions; for in these also the whole fabric consists of cells, of which every one lives almost entirely for itself alone, and is but little dependent upon its fellows. In the highest plants, on the other hand, we find a variety of organs adapted to perform the different functions; and we also find a greater variety of elementary structure. But the parts of these organs essentially concerned in the respective functions of each are still cells; and the new or superadded tissues are only for the purpose of establishing that communication between organs now separated from each other, which is necessary for the continuance of their actions, and for the requisite mechanical support to the soft parts. Thus the apparatus of ducts which conveys to the leaves the sap absorbed by the roots, and the network of capillary tubes which the elaborated sap traverses in its way from the leaves to the tissues it has to nourish, cannot be regarded as themselves actively participating in the vital actions of the plant; since they are mere passive canals, which would not be needed if the leaves were less distant from the parts with which they are functionally connected. In like manner, the spiral vessels, which convey air through the interior of the plant, are mere conduits, serving to bring it into contact with tissues, which, owing to their distance from the surface, would be otherwise excluded from atmospheric influence. Lastly, the woody fibres, of which so large a proportion of the fabric of the massive trunk is composed, serve no other purpose in the vital functions than that of assisting to convey fluid along the stem and branches, (or rather, permitting its transit,) and that of affording mechanical support and protection to the softer tissues. 2. All the operations concerned in the preparation of that formative fluid, at whose expense the increase of the woody structure takes place, and from which are afterwards separated those products that give it density and durability, are performed by cells alone. Thus, when we analyse the structure of any organ concerned in the nutritive operations of a plant, we shall commonly find it to consist of three parts: a framework of woody tissue, for the purpose of affording mechanical support, and of assisting in the conveyance of fluid; a vascular apparatus for the conveyance of air and watery fluids to or from the organ; and a tissue composed of cells, by which alone the functions peculiar to the organ are performed. Thus it is well known that the chief agent in the absorption of the fluid in contact with the roots, is neither the woody fibre which constitutes the largest portion of [Jan. the fabric, nor the vessels they contain, but the succulent cellular tissue at the growing extremities of their ultimate ramifications. In like manner, the fixation of carbon from the atmosphere, and the exhalation of When it is examined with the microscope, it is seen to contain multitudes of minute granules; and these, aggregating together, become the nuclei from which cells are formed. The contact of a living tissue appears to be the only condition requisite for the formation of such cells, and for their admittance into the general structure by forming communications with the parts already existing. The process may be well observed in the ovule, when being prepared for fecundation; for its cavity is filled with newly-forming cells, developed.in the midst of the starchy albumen. In general, the duration of life in these cells is very brief; for in those species in which the mature seed has no separate albumen, they dissolve away in proportion as the embryo absorbs the starchy matter in the midst of which they are developed ; and in those in which this absorption does not take place until the period of germination, several generations of cells are produced and disappear, previously to the formation of those which constitute the tissue of the albumen. 4 . The conversion of the formative fluid into organized tissue, by the development of cells from the granular nuclei it contains, may also be observed in the cambium or glutinous sap intervening between the bark and wood,?the place in which the new layers of bark and wood are to be produced. Of the mode in which the first cells are produced in the formative fluid, according to the observations of Schleiden, an account has been given in a former volume (vol. IX. p. 499); and little need be here added to it, except a doubt whether the formation of a distinct nucleus or cytoblast is in all instances necessary, or whether a cell may not be formed by the simple coalescence of granules. That the function of the cytoblast is not restricted (as supposed by Schleiden) to the production of the first or primordial cell, will appear from observations to be presently adduced (? 12.) fig. 1 ), the membrane which surrounds the yelk and takes the place of the membrana vitelli of oviparous ova. During the development of cells in its interior, it presents rather a lenticular form; and that one of its flattened faces, in which the spot with its central pellucid space appears, is applied to an attenuated portion of the zona pellucida, which soon becomes an orifice. This change is of a very remarkable character; and to Dr. Barry, so far as we are aware, is due the whole merit of discovering it. We formerly quoted (vol. IX., p. 12,) his account of the mode in which the ovum, as it becomes mature, is carried against that portion of the ovisac which is nearest the surface of the ovary; the ovisac itself is forced in the same direction; all the investments of the ovum are gradually thinned, and at last give way, so as to allow the access to it of any agent on the exterior of the ovary, before the ovum is itself extruded. We now learn that the exterior membrane of the ovum itself undergoes the same change, so as to subject the germinal vesicle to the fecundating influence, whatever may be its nature. (Fig. 3 .) The remarkable coincidence of all these alterations, which seem to have for their object the opening of a direct passage to the pellucid central spot on one side of the germinal vesicle, seems to leave no room for doubt that this is the point of fecundation ; and further evidence that such is the case is apparent in the subsequent history. For, soon after the act of fecundation has been accomplished, the germinal vesicle regains its globular form, and returns to the centre of the ovum; the fissure in the zona pellucida at the same time closes up; and there speedily appear, in the pellucid central spot, two new cells, "having essentially the same form and general appearance as the cells of other parts of the ovum; but in general attaining a more considerable size, and being objects of much greater importance.*' (Fig. 4 Each of the twin cells gives origin to two others \ and each of the four thus produced, to two more; and this mode of augmentation continues, until the germ consists of a mulberry-like object, the cells of which are so numerous as not to admit of being counted. (Fig. 7 .) The mode of development of each generation of cells is exactly the same as that by which the twin parent-cells originated in the germinal vesicle. Every cell, whatever its minuteness, if its interior can be discerned, is found filled with the foundations of new cells, into which its nucleus has been resolved. These foundations at an early period are arranged in concentric layers around a pellucid point; subsequently they are larger; at a later period, when the outer layer has partially liquefied, the inner cells have increased in size; and at a period still more advanced, each cell contains but two, destined to succeed the parent cell, the others having disappeared by liquefaction. (Fig. 6.) 18. The next stage of the process is the formation of a layer of cells around the yelk ; this layer is an extension of the peripheral portion of the mulberry mass, which now becomes flattened against one side of the ovum. Thus originates the germinal membrane; which, though it does not form the embryo (as was once supposed) performs a very important part in its early development. At the same period a large and peculiar cell, previously in the centre of the mass, comes into view ; from this cell all the permanent structure of the embryo originates. It possesses a remarkably distinct nucleus, in the form of a flattened disc, which consists (as in other cases) of minute granules, and has in its centre a transparent space filled with pellucid fluid. This embryonic cell soon partakes of the general flattening; and as its own walls and the fluids contained in it are very transparent, it forms a large pellucid area around the nucleus, separating it from the other cells of the germinal mass. (Fig. 8. 37. The presence of colourless corpuscles, sometimes to a large amount, in the blood of reptiles, has long been known; since their rounded form and comparatively small size enables them at once to be distinguished from the large oval nucleated red corpuscles of these animals. They bear so strong a resemblance in mammalia, however, to the red corpuscles of the blood, both in size and figure, that their existence, at least to any similar amount, has not been generally recognized. There can be no doubt, however, that they perform as important a function in the blood of mammalia as in that of reptiles; and several facts of the same kind, which have been recently observed, seem to indicate the nature of this function with much probability. It has been (in my opinion at least) satisfactorily ascertained by the observations of Mr. Gulliver, (Philos. Mag. Sept. 1838) and others, that the usual amount of colourless corpuscles in the blood is very much increased at the time when an increase of fibrin is taking place,?that is, in the inflammatory condition; and according to the observations of Remak, Barry, and Addison, the buffy coat usually contains a large number of them. Their increase appears to have some relation with the local inflammatory change; for they are particularly abundant in the blood of inflamed parts, as noticed by Mr. Addison in that drawn by the prick of a needle from a pimple, the base of a boil, the skin in scarlatina, &c.; and they may be seen to accumulate in the vessels of the frog's foot, on the application of stimuli to the part. A corresponding multiplication of the colourless corpuscles takes place in several other instances, in which the formative processes are peculiarly active, and in which the demand for fibrin must therefore be greatly increased. Thus the buffy coat of the blood of pregnant women contains a very large number of them. It is stated by Wagner, (Op. cit. p. 245,) that the number of colourless corpuscles is always remarkably great in the blood of well-fed frogs just caught in the summer season; and that it is very small in those that had been kept long without food, and in those examined during the winter. Their large proportion in the embryo, and gradual decrease as the formative processes become less active, has been already noticed (? 35 fully explained on the principles which Liebig has propounded, with reference to the necessity for oxygen in the active vital operations of the tissues, and the share taken bj' the red corpuscles in carrying it through the system. Of these views, an account was given in the last Number of this Journal (pp. 499, 521); and it is therefore unnecessary to do more than state here, that Liebig regards a certain disintegration of the tissue as the means of manifesting its vital force, or peculiar property; for this disintegration, the presence of oxygen is requisite; and the oxygen taken in at the lungs is carried through the system chiefly (but not entirely) by the red particles of the blood entering into a chemical combination with their protoxide of iron, which gives place in the systemic capillaries to another,?the oxygen being there set free, and replaced by carbonic acid, which is again exchanged for oxygen in the lungs. That the proportion of red corpuscles in the blood bears a distinct relation to the nervous and muscular energy of the animal, and to the amount of oxygen consumed by it, has long ranked as a physiological fact. An exception might be pointed out in regard to insects, which have no red corpuscles, and yet can display a greater amount of animal energy, and may consume a larger quantity of oxygen in proportion to their size, than beings of any other class whatever. But here, as elsewhere, exceptio probat regulam; for the conveyance of oxygen through the tissues is not in them accomplished by the circulating fluid, which has a comparatively sluggish movement, but is effected more directly by the ramifying tracheae which introduce air into the minutest portions of the structure.
39. It now remains for us to inquire into the origin of the red and colourless corpuscles of the blood. With respect to the first appearance of the former, there is now but little doubt. They are developed from the interior of certain of the cells of the vascular area, the cavities of which cells are fused into each other by the rupture or absorption of their walls, so as to become vessels. That they are subsequently in a continual state of decay and renovation also seems well established ; but in regard to the mode of this renovation, a question arises, whether they are generated by a change in the chyle and lymph-corpuscles, or whether the new red particles take their origin in the old ones. The former is the opinion of Wagner and many other eminent German physiologists; the latter doctrine was first brought prominently forwards by Dr. Barry, though Leeuwenhoek and other observers after him had entertained it. Although the idea of the origin of the red corpuscles from the chyle-globules has a certain degree of plausibility, with regard to reptiles, in which the chyle-globules have nearly the same diameter with the nuclei of the red particles, it seems totally inapplicable to mammalia, in many of which the red particles are smaller than the chyle globules. Fig. 9 . Extremity of a villus during the absorption of chyle; the absorbent vesicles at its extremity are distended with chyle; and the trunks of its lacteals are seen through its coats. (? 22.) Fig. 10 . Two follicles from the liver of the crab. The colourless germinal spot is at the blind extremity of the follicle. The secreting cells become distended with bile and oil as they recede from the germinal spot. Fig. 11 . Secreting cells from the liver of the Limpet. The bile is contained within the secondary cells, which occupy part of the cavity of the parent-cell. Fig. 12 . Secreting cells from the kidney of the Snail. The contained secretion is dead white, and presents a chalky appearance. Fig. 13 . Secreting cells from the mamma of the Bitch, containing milk-globules. Fig. 14 
